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ABSTBACT . / 

This study examining children's ability tp organize 
information for the purpose of recall was designed to. control for 
verbal ability differences. The participants were 10 boys and 10 
girls each from kindergarten, 2nd,, ttth and 6th grades. A modified 
"Simon Says" game was used to enable the children to respond to eigh^^ 
^selected verbal and motor commands with an appropriate motor act. The 
experimenter first read or demonstrated each of the^lght coOands in 
a random order and, after all the commands had bejeli presented, asked 
th<i child to execute as many of the commands as he could. Each child 
received. 20 presentations of the eight commands. Besults revealed 
recall effects typically observed in studies on memory de^lopment in 
which words were used as stimuli or responses. These included: (1) 
serial position effects, with younger children showing more recency 
and older children more primacy effects, and (2) better recall by 
older children. However, since the yo,ung«r-chlldren structured their 
responses in recall as well, and in the same way as older children, 
the developmental differences in 'amount recalled would not seem to 
depend on response organization. (JMB) 
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Under the influenci^ of advances in the study of memory on 
adults (erspecially Atkinson & /?hiffrin, 1971) investigations on 
the develoument of ineinoriaL abilities ha^e Increased considerably 
during bbe past decade. Mb^st of these ir^vestigations have ahown 
young children to be at a considerable disadvantage. In pa«tic- 
ular, they are imputed to have a snialler information processing! 
capacity (Pascual-Leone^ 1970), to rely more upon retrieval froaj 
ahort-terro than long--tenn menory and to be deficient with respecl 
to organizational and rehearsal strategies (Belmont & Butterfield, 
lS69r Cole et al., 1371; Liberty & Ornstein, 1973; Shuell, 1969). 

' While ic would be foolhardy to ©ssert that there are no qual- 
itative differences in the growth of memorial abilities, an exam- 
ination of the tasks used to assess these talents may have been de- 
signed, inadvertently, to obtain some of the effects found. For 
example, m.ost of the materials used in free r6:::all f^xperinients on 
children are words; occasjsionally the stimuli are, j^ictures or 

objects but the responses are invariably words, either spoken or 

\ \ 

written. To the, extent 'lEhat organizing depends uppn the use o£ 

i 

shared taxonomic categories or semantic features, Oi:c would expect 
to find developmental differences in organization 3ince it reauiri:^ 
time and experience to learn these concepts (Gerjouy & ?pitz, 1966. 
Nelson, 1969). In the absence of obvious class concepts, one might 
expect that it also requires, time and experience with words in 
various contexts in order to derive semantic relations which may 

9^. ^ ^ .J:;!}d3 



be used to associate the words m a te mporary organization for 
purposes of recall. These problems do not exist if cne is inter- 
ested in whether 'the child knows certain concepts and v;ill use 
them. However, the heavy reliance upon verbal materials becpmes 
problematical when one is interested in ■ ihe question: Can 
young child organise information for purposes of recall? ^iore, the 
development of semantic orgv*>nization is confounded with tl/e develop- 
2nent of o:pgani2ing strategies per se. 
Mo tor -Act ion Sequences as Responses 

It is almost a truism in developmental psychology /chat the 
child initially rr-presents his world via sensory^iTiotori action ser- 
auences and it is jiossibie that these ::ecuencos, once . internalized^ 
become organized it\ terms of the common propertle^i of^^ the motor 
responses, in particular, the location of the action/ v.'ith reference 



to one's body, Frnm a mnemonic point of view, a person may certainly 
use kinesthetic and sensiorv feedback to remamber an/activity or 

■ 

event and th-:;' bpdy provides a higjily struci:ured spjtial rr^feront 
for associating all sorts of things usincj the well^ known method o,f 
loci. Come thing like the method of loci must opej^ate when you ask 
a child of tv;o Wears of age, Wliere is ycur nose?^ ^vT:iero*s your 
belly-button? eic^ j 

The idea tha^c: action sequences may be better responses than 
verbal ones in recall seems to bo embodied in the well-known game 
of "Simon {?ays". Here the child readily learns to translate a 
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verbal command^ e^g. "Touch your nose" into the appropriate action, 
and he or she seems zo enjoy it. In our experiment, v;s used a 
modified "Simon Says" game to study the free recall of eight 
different actions. These are , shown in Figure 1, 

In our study, we v^aried the modality of the command. As can 
be seen in Figure 1, we either overtly performed each conunand or 
we stated them. Thus from the child' s. point of view, the infor- 
mation was either visual or auditory, and the response was an 
equivalent motor act. In order co make the experiment comparable 
to a free recall study, we fiifst read or demonstrated each of the 
eight commands in a random order. After all of the commands were 
presented, the child had to oxecui:e as many coxnmands as he could. 

Please note some aspects of the commands in Figure 1, Each 
command consists of an action (verb) and an object ^or instrument). 
The location of the body where the action is performed may serve as 
the basis for a oossiblci mnembnia organization. Note that the 
locations have to do with the head (e.g. bcuch nose, shalco head, 
v/ink eye, open mouth), the arms and torso (raise hands, pat tximmy, 
fold arms) and feet (kick foot). 

A second source of organization could lie in the actions 
themselves and could thus serve did a basis for organizing responses 
in long-term memory.. However, it is unclear how these actions 
would be organized. 
The E xper itnent 

In tho main experiment, 20 children each frc"* l^lnderc^art'en, \ 
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second, fourth and sixth grade levels in the town of Rochester, 
Indiana, served as subjects. There were 10 girls and 10 boys in . 
each age group. ^ 

All the children received ?C presentations of the 8 commands. 
Half of the presentations were auditory and half visual, and each 
modality occurred for 10 presentations in row, their order counter- 
balanced over the childiren. Within each presentation, the commands 

♦ 

were random and two different random orders of the presentations 
were used. The commands were shown or spoken as depicted in 
Figure 1 except that the word "your" always preceded the object 
of the action, and the presentation rate was about four seconds 
per conunand. When demonstrating the command, the experimenter 
always returned to the saine neutral sitting position- before 
initiating another command. 

The median ages of the children (and their ranges) were 5-8 
(5-3 to 6-0), 7-8 (7-? to 8-3). 9-11 (9-3. 10-7) and 11-10 (11-4 
to 12-? ) . They were tested in December and January of the sc^iool 
year and for convenience,' we shall refer to them as 5, 7, 9 and 
11 year olds. 

We shall present the results on the main pointjs of interest 

respect .to age differences in recall: 

(1) serial position or primacy and recency effects 

(?) modality effects 

(3} command effects 

(4) organizational strategies 
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1 n i t ion Effects 

Although the input order or the- conuiands var'ied randomly^ { 
■we found typical serial position^ effects on recall. fi-je percentage 
of comrti&nds correctly recalled for each input position ic shown 
for each age group in Figure ?. NoLe that there were primacy and 
rec^pcy effects. 

■ - ' 

. >^o can see the developmental differences in these more 
clearlj^ by cbir.paring the S-yoar-old children with the 11-y'ear- 
old children on the relative proportion of correct responses a's 
.is shown in Figure 3. Figure 3 was obtained by finding, for each 
e.ge group, the propor-tior^^of correct roaoonses for. each cosii-.ion 
relative to the tocal nuittber of correct resoonscs . (We havo 
labelled this inverse relative difficulty since these curves are 
usually plotted relative- to total errors. We should have labelled 
the ordinate felat-ivo percent ^orspct Instead.-) 

Figure 3 clearly p>jow3 that thk young-^r children gave relat iv.??.y 
more recent commands than did the 11-j^r-oids / the older chaidr«n 
ace fcectGi:, hc-vever, at the initial and middle portions of the 
curve. Theso data are consistent with thooXof Cole, Frankci and 
♦^harp (1071) who did one of the first systematiH studies of 
memory develooment using words as stimuli and responses. Tl;us 
serial position effects do not np|pear to depend upon the r-ature of 
the r^jsponse j^er se. (We may note in passing that all the 
children improved dver trials to some extent, although the amovxnt 
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^of improvement was not dramatic and that the serial position 
curves over trials replicated the findings of Cole, Prankel and 
Sharp (1971): for early trials, there is greatex^x recency and 
for later jtrials there is jroore primacy, suggesting t^at more 
information is being transferred into long-term storag^^ and that 
this information may be organized.) 

^ Modality Effects <? 

*^eeing was clearly better than hearing the commands, especially 

for the younger children. Figure 4 compares the performance of 

\ • • ■ " 

thjs age groups for eaih modality. Note that the visjual presentation 

aided the younger children more than\it did the older. ones, i.e. 

there was a modality-age interaction, 

Wliile one may be tempted to conclude thac: seeing or visual 

information is processed better by young children, in line with 

BruncE/- Olver and Greenfield's (19S6) hypothesis that young 

children rely more on iconic storage than acoustic ' storage, our 

subsequent analyses and experiments on co«na»and differences suggest 

a different interpretation. The visual presentation is less 

ambiguous or vague as to v^hat is being asked for and provides a 

direct representation of the action-object relation than does the 

auditory command. 

Commands * • 

The difficulty of the commands pei: se is shown in Figure 5. 
Here we have arranged the commands on the abscissa according bo 
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how difficult .they were on average v;ith che most difficult on 
the left, Notia that this order holds for the S-and 7-.yearK>ld . 
'children but increasingly less so for the older children. 

When we examined the improvement in performance over trials i 
we found that improvement! occurred only for the first four commands 
I (couch, shake, fold arid pat). No improvement v.»ith practice was 
noted for the other four commands. 

These data forced us to look more carefully at the commands 
as a source of developmental differences; An action-^o^ject or 
act ion- instrument analysis suggested that those commands which 
were the easiest to perform were also the least vague or ambiguous. 
That is, with respect to one's body, some actions are performed 
, on or with a few oarts while other actions apply more %videly> 
Accionf? uhich ?re restricted in scope were the easiest to recall. 
A mbiQuity Study 

Wo carried out another small experiment tc measure the amount 
of ambiguity in the commands with respect to the locus of the 
action. We asked 26 children in" a third grade^lass in Princeton 
to tell us, separately, "'for each command, "How many different wayc. 
can you (verb) some part of your body?"' The children wrote, for 
each action, the 'number of objects tp a separate sheet of paper. 

The relation between the ambiguity or vagueness of the locus 

of the action and difficulty of the commands is summarized in 

\^ ' . 

Figure 6. The figure shows the number of possible objects given 
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for each command by the children and then correlation with ease 
of recall • Note that the overall correlation is quite- high and 
that strong positive correlations were obtained for all groups 
except the 11-year-old children. " Clearly^ understanding fully 
an instruction is at issue and for some reason, the oldest children 
are able to disambiguate the command with respect to locus better 
than children ramming in age from 5 to 10- years. 

An analysis of the commands and their vagueness suggests that 
younger children are more susceptible to irvterference or competition 
of responses than are older children s Note that each command 
could be viewed as having two response components: The action 
and the object of the action. Differential forgetting out out 
of short-term store could occur for either component but more 
possible objects v^;ourd make it difficult to code the entire action 
secruence. Thus thG response interference would be in the coding 
or ^he representation of the action sequence in memory and not 
at the point of execution. 
Orqanigation al ■ ef fects 

Tho recall protocols were examined for possible organiaationol 
structures and developmental differences in two ways: (1) subjectiv 
organisation (so) (as indexed by Bousfield and Bousfield's (IS66) 
measure of intertrial repetitions) and (?) hierarchical cluster 
analysis (as measured by Friendly 's (1971) diameter method on 
inter-item proximities). 

3 n t) 1 0 
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First, Figure 7 summarizes the SO results. For all groups 
' except the 7«year-olds, a significant majarity of the children 
.showed net positive so (observed-expected inter-trial repetiti^f^'^*^ • 
However, an analysis bf variance on these scores yielded a bor<?l®^" 
line, p«.083, developmental difference. 

For ages 5-10, there were no numerical differences worthy 
note. Thus, so and develoEiniental differences in recall are nof 
related except for the oldest age group (cf, Laurence, 1966, f<?^ 
similar results) . 

Figure 8 shows the hierarchical cluster analysis results 
all the children in terms of modality of input. The analysis 
as anticipated, the children structure their actions as output 
in terms of. the locus of the action: 

t 

(1) by head (wink, open, touch shake) 
(?) by torso and arms (fold, raise,' pat) 
and 

(3) by legs (kick) 

This organization holds for either input modality (cf. Eov"*^^® 
and Cohen, 1955) indicating that it occurs in the response outt?*^'^' 
and not at input or storage, in the development of this organi'-'" 
s.ition, the bottleneck may be on the response side also. The ■ 
child ia restrained to give one response at a time and delay ov**^ 
of iconic or auditory store may result because of time due to 
execution rather than coding and translation. Those issues ar«» 
not resolved here or in the adult literature, for that matter. 

ERIC ,)0011 



Figures 9 and 10 show the hierarchical structures for visua] 

presentation and auditory presentation, respectively, for each 

♦ .> 

age level. Note that the same head-torso-legs grouping exists ^ 
for all groups, with the exception of che 7-year..olds to some 
.extent. In Figures 9, 0, 10 the number at the left for each 

< 

hierarchy is an inciex of how structured the data v;ere. This 
ihdex is called by Friendly (1971) the "root-meatv square ultra- 
motric distortion", and a value le#a than -.10 is considered to be 
ah index of low stress or a good fit. All of our values are 

considerablv lower (in fact, less than .05). Furthermore, there 

c 

is only a slight developmental trend in these data, indicating 
that the younger children organized" their action sequences "as 
tightly" as did the older children (cf. Moeiy and Shapiro, 1969). , 
Thue, while the ability to recall commands and translate them . 
into actions was developmental, the differences would not seem to 
be in^'the ability to orca'piae per s,e. 

We found, using actiop-seguences as responses and direct 
auCitory or visual codes as stimuli, the typical recall effects 
observed by other investigators on memory development who have 
used words as stimuli or responses: 

(1) Serial position effects v;ith the. younger children showing 
more rediericy and the older children showing more primacy effects 
and (?) better recall by older children. However, since the 
younger children structured the irv responses ' in recall as well 

ERIC ^ 



and in the same way as the older children, these developmental 
«Uffsrences in amount recalled would not seem to depend. ;?t. • 
all upon response organization. While one may have to recall 
in order to organize, one may not have to organize in order to 
recall. ' / 
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Figure Captions 

l i.garb 1. Modes of presentation: Visual and auditory eKamples 

bf. the eight commands used in thb study. 
Figure 2. The percentage of coromands correctly executed as 

actions for each position of presentation input and each age 
group. 

Figure 3. The number of commands correctly executed at each 
position of presentation input relative to the tocal number 
correct for each age grcyut>. 
pi.guro 4. The percentage of commands correctly executed for 

each age gtouo under each modality of presentation, 
figure 5. The difficulty of various commands expressed as the 
percentage correctly executed in terms of the order of 
' difficulty ^ . " " ' The. commands are 

i;)dicated by the first letter of the action, 
figure 6. The relationship between order of difficulty in recall 
' 0 and ambiguity of the locus of the command. The correlations 
are rank order correlation?;. Tlie numb^^r of different commands 
given is the total number of different commands for ?6 children. 
Fi.gyre 7. Mean subjective organization (SO) and proportion 

positive (observed-expected ITR*s) scores for each age group. 
Figure 8. Hierarchical' oldster analysis structure for all 
children and for each presentation modality. The numbet in 
parenthesis is Friendly 's (1971) root mean sauare ultra- 
Q metric distortion index. A value of less than .10 is considered 
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• fco index a good hierar«2hi<.'ai fi!:. 

Figure 9. Hierarchical cluster analysis results for each age 

grout* for the visual mode of 9resi;ntation. 
Fj.gure 10. Hicrarchicai cluster analysis results ior each ago 

group for ;:he aurUcory mode of oresantation,. 
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